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Description 



This Invention relatea to apparatus for produc- 
ing carbonated water In relatively small quantities 
for drinks, comprising a carbonanon chamber a 
which may be filled with water to a predetermined 
level such that a space Is left in the cha mber above 
the water, carbon dioxide supply means con- 
nected to said chamber for supplying carbon 
dioxide thereto at an elevated pressure, carbon at- to 
ing means to mix the carbon dioxide In Intimate 
contact with water, end discharge means for 
discharging carbonated water from said chamber. 

An exemple of such apparatus fa disclosed in UK 
Patent 2125309. In this document carbonatton la is 
achieved In a conventional manner by Injecting 
carbon dioxide Into the water at a low level so that 
the carbon dioxide bubbles upwards through the 
water to become absorbed therein. One die- 
advantage of this apparatus Is that relatively high 20 
pressures, for example In the region of 170 patg 
<1t8 bars), have to be developed wfthln the 
carbo nation chamber before adequate carbona- 
tion of (ha water la achieved. Such pressures 
require that the apparatus be buttt wfth sufficient x 
strength to withstand them and accordingly 
Increased cost results. Further, such pressures 
involve safety risks. 

Another disadvantage of apparatus of the type 
Q lustrated In UK Patent 21 25309 Is that It is drfflcuU so 
to achieve uniform carbonatton throughout the 
body of water to be carbonated. For thb reason, 
the carbonation chamber Is relatively tell and of 
relatively narrow cross-section, this in turn requir- 
ing that the overall height of the carbonation as 
apparatus should be relatively large. 

The object of the Invention Is to provide en 
apparatus for producing carbonated water In 
relatively small quantities for drinks In which, at 
least in the preferred form of apparatus, the above- 40 
mentioned disadvantages may be alleviated. 

The apparatus In accordance wfth the Invention 
Is characterised in that the carbonating means 
comprises a rotor mounted In the carbonation 
chamber, vane means on the rotor arranged to m 
enter the water and the space upon rotation of the 
rotor with the chamber filled to said predeter- 
mined level and drive means operable to drive the 
rotorst a speed of at least In the region of 600 rpm. 

Preferably the elevated pressure in the so 
apparatus of the invention is in the range 60 pslg 
(4.1 bars) to 140 pefg (&6 bars), a particularly 
preferred pressure being in the region of 100 pstg 
(6.8 bars). In the preferred embodiment, the rotor 
has its axle horizontal positioned below the pre* as 
determined water level and Is driven at a speed In 
the renga GOO to 2000 rpm, preferably In the range 
1000 to 1600 rpm. 

The Invention Is particularly applicable for car- 
bonating water In quantities sufficient to form a so 
single drink and is particularly useful In the home. 
6y way of example, the total capacity of the 
carbonation chamber may be about 9£ fluid 
ounces (1-27 litres) and may be arranged so that 
the carbonation chamber Is fifths full when filled ss 



with water to said predetermined level Thus, in 
this example, about 6 fluid ounces (approximately 
1 Ittre) of water wN be carbonated In each 
carbonation operation. 

In the preferred embodiment carbonation fe 
achieved In less than 6 seconds. 

Applicants acknowledge that a number of pro- 
posals have been made in the prior art for 
carbonation apparatus Incorporating a varied 
rotor rotatebie about a horizontal axis. One such 
proposal Is In US Patent 358165 (Reydt) which 
dfectosee a large factory machine in which the 
rotor is driven manually by a handle connected 
directly to the rotor shaft La. the drive ratio 
between handle and rotor Is 1:1. It would thus be 
Impossible to drive the RayrJt rotor at hundreds of 
rpm and appicenta believe that although the 
Raydt disclosure Indicates that rotation of the rotor 
can achieve carbonation In a few minutes, in fact 
the Raydt apparatus would not work. 

A further such cSsdoaure Is In US patent 1 78251 1 
(Neuschefer) in which a varied rotor performs 
oodHotory rotatk^ 

driven *fe e trensmUon which comprises rack 
and pinion end reduction gearing* In thai 
apparatus, the rotor 2a dearV driven at every alow 
spaed and serves merely to attempt to uniformly 
mbt the carbonated water rather than to achieve 
oatbonatfon toerf, the tetter being effected by 
causing carbon dioxide lo bubble up through the 
water and by spraying water Into the carbonaoon 
chamber containing a carbon dJoxWa atmoapham, 

US Patent Not 18620691 1d29946 and 1329949 
all In the name Kantor also disclose carbonation 
apparatus provided with a rotor. However, the 
rotor m the Kantor apparatus Is operated at alow 
speed and functions merely to agitata the water 
during the Introduction of C02 Into the carbona- 
tion chamber, ao as to uniformly mix the car- 
bonated water after absorption of carbon dixolde 
therein, Carbonation Is (achieved by other means, 
ai particular the spraying of the water Into the 
chamber together with carbon dioxide gas. 

The Irn^wtionfadascribed further wtth reference 
to the accompanying drawings In which: 

Rg* 1 is a diagram showing apparatus according 
to a preferred embodiment of the present Inven- 
tion; 

Rg. 2 Is e view In the direction of the errow A of 
Rg. 1 showing a pert of the apparatus; 

Rg. 3 ia a diagram showing how carbonation la 
achieved In the apparatus of Figs. 1 and 2; 

Rg. 4 Is e sectional view showing part of a valve 
unit Included In the apparatus of Rg. 1 , and shows 
the valve unit In Its dosed position; 

Rg. 5 la a view similar to Rg. 4 but showing the 
verve unit in Its open position; 

Rg. t Is a plan view showing part of the valve 
unit of Rgs. 4 and 5; 

Rg. 7 is a plan view similar to Rg. 6, but showing 
a concentrate selector element In a different 
position; 

Rg. 8 Is a block diagram illustrating a controller 
unit Included In the epperetua of Rg. 1; 
Rg. 9 la e timing chert showing the timing of 
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various operations performed under control of 
the controller unft of Rg. 6; 

Fig. 10 is e flow chart illustrating In outline a 
programme followed by the controller unit of Rg. 
8; * 

Fig. 11 is a view similar to Hg. 2 showing a 
modification to the apparatus of Fig. 1; 

Rg. 12 te a view on the arrow 8 of Rg. 11; 

Rg. 13 shows a further modification to the 
apparatus of Rg. 1; to 

Rg. 14 Illustrates yet a further modification; 

Rg. 1 3 Is a diagram of a carbonation apparatus 
according to a further embodiment of the present 
Invention; 

Rg. 14 Is a diagrammatic section through a is 
carbo nation chamber Included In the apparatus of 
Rg13; 

Rg. 1 5 Is e perspective view of a rotor Included 
In the apparatus of Rgs. 13 and 14; 

Rgs. 16 to 19 show e water Inlet valve for the Jo 
cerbo nation chamber of Rg. 14, in four positions; 

Rg. 70 shows e eectJon through a carbon 
oToxfde control valve arrangement mounted on e 
carbon dioxide supply bottle; 

Fig. 21 ie a diagrammatic plan view of a valve » 
arrangement for selecting concentrate and for 
discharging carbonated water from the carbons- 
tlon chamber; 

Rgs. 22 end 23 ere sections on the line A— A of 
Rg. 21 and show the valve arrangement In closed so 
end opened positions respectively; 

Rg. 24 to a Mode diagram of the circuitry 
included in the apparatus of Rg. 13; end 

Rg. 25 is a timing diagram illustrating operation 
of the apparatus of Rgs. 13 to 24. *? 

With reference to Fig. 1, the carbon ation 
apparatus comprise* a carbo nation chamber 10, e 
water supply tank 12, a carbon dioxide supply 
tank 14 and concentrate supply arrangement 16, 
A valve unit 18 is disposed on the bottom of the 40 
chamber 10 for dispensing both carbonated water 
from tha chamber 10 end a selected concentrate 
from the arrangement 1© into a glass 2a 

Carbon ation 45 

Water ie supplied from tha tank 12 to the 
chamber 10 through a valve V t controlled by e 
solenoid £„ e conduit 22 end e bell valve 24 
located Inside the chamber 10. A vent 26 con- 
nected to the interior of the chamber 10 by means go 
of e pipe 28 permits sir In the chamber 10 to be 
vented to atmosphere while the chamber 10 is 
being filled with water. The pipe 28 prof acts down 
Into the chamber 10 e distance which Is such that 
its lower end Is imersed in the water when tha « 
chamber 10 hea been filled with water to the 
required level indicated by W. 

Carbon dioxide Is supplied from container 14 
through verve V,, controlled by a solenoid S,, end 
e conduit 30 leading into the chamber 10 at the 69 
top. 

A bell 29 located in the vent 26 la arranged to 
dose the vent ff water Is forced up the pipe 28 due 
to pressurization of the chamber. For this pur* 
pose, the baft In movebla upwartfy into seating as 



engagement withe verve eeet 31 at the top of the 
vent. The befl 29 ie also arranged eo that It doses 
the vent In response to increasing gas pressure In 
the chamber 10, If carbon dioxide ie Introduced 
Into the chamber 10 with the water level below 
the lower end of the pipe 28 so that carbonation 
may be achieved in these circumstances. 

A peddle 32 Is mounted Inside tha chamber 10 
for rotation about a horizontal axis, being carried 
on the shaft 34 of e motor 36 which Is mounted on 
the outside of the chamber 10. The shaft 34 may 
project through an opening (not shown) in the 
waB of the chamber 10 with an appropriate seel 
being provided, Alternatively, the shaft 34 could 
be connected to the motor 36 by a magnetic 
coupHng. 

The pedals 32 comprises three pairs of vanes 
38a, 38b; 40a, 40b end 42a, 42b. The two venae of 
each pair (&g. 38a and 38b) ere mounted dlrectfy 
opposite each other on the shaft 34* Tha vanes 
40a and 40b are mounted on the abaft 34 to one 
side of the vanes 38a and 38b and at a different 
angle relative thereto; and the vanes 42a and 42b 
ere mounted on the shaft 34 et the other side of 
the vanes 38a and 38b and again et e di ffe rent 
angle to the other vanes. These angles are such 
that the six vanes are equl-enguterry spaced 
around the shaft 34. The angler position of tha 
shaft 34 ehown In Rgs. 1 end 2 Is such that the 
vanes 38a end 36b are vertical and, es can be seen 
from these figures, the vena 38a projects above 
the wafer level W almost to the top of the 
chem bor 10 whereas the vane 38b projects almost 
to the bottom of the chamber 10 in this position. 
In Hg. 2, L indicates the length of the portion of 
each vane which projects above the water level W 
whan tha vane Is in Its uppermost position with 
the peddle stationary and the apparatus horizon- 
tal and 0 indicates the diameter of the drde 
swept by tha tip of each vene as the peddle 
rotates. L should be at least 6% of D and prefer- 
ably greater than 12% of D. It is particularly 
preferred that L should be from 12% to 16% of D 
for achieving optimum carbonation. As the 
peddle 32 rotates, ths the vanes move from within 
the water, into the space above the water level, 
end back Into the water. 

In operation, the chamber 10 Is partieJry filled 
with water up to the level W. Thereafter, carbon 
dioxide is admitted to the space above tha level of 
water In the chamber 10 by opening the valve V v 
A pressure switch 44 senses the gas pressure In 
the chamber 10l When this reaches the required 
level, for example 100 pafg (&8 bar), the solenoid 
is actuated to dose tha valve V,. The ball verve 24 
prevents water being forced bade up the conduit 
22 due to the pressure In the chamber 10. After 
the pressure has reached the required velue, the 
motor 38 is energized to cause the paddle 32 to 
rotate. Typically, this rotation may be at a speed 
from 600 to 2000 rpm, preferably within the range 
1000 to 1600 rpm. This rotation Is continued for 
several seconds, for example 6 seconds, during 
which carbonation of the water takes place. Tha 
degree of carbo nation may be varied by varying 
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the time for which the paddle Is driven and/or by 
varying the pressure of tha atmosphere ccnta try- 
ing carbon dioxide Jn the epece Jn the chamber 10 
abova tha water level. 

Tha action of tha paddle is to force tha gas in « 
the space above the water level down Into the 
water. Aa much gas aa poaslble should be forced 
Into the water and it should be carried to e level • 
which is as deep aa possible. To achieve these 
purposes, the vanae are dimensioned, as to 
dlscuesed above, such that they reach nearly to 
the top end nearly to the bottom of tha chamber 
10. Also, therefore, the paddle acta to shift water 
from the bottom portion of the chamber 10 to e 
higher level so that water at all levels may be is 
uniformly carbonated* Further, the paddle creates 
Intense agitation of the water causing It to be 
splashed up Into the atmosphere of carbon 
dioxide thereby to assist wfth oarbonatlon and 
thereby also achieving uniform carbonation. As 20 
can be seen In Fig. 3, each vane, m edition to 
forcing carbon dioxide In gaseous form in front of 
it Into the water, creates e vortex behind it which 
draws carbon dioxide in gaseous form In and 
causae the gag to be carried down into the water. X 
Rg. a shows the fluid flow lines created by the 
vane as ft moves, ft can be seen from Rg. 1, that 
the paddle 32 fs located to one aide of the 
chamber 10, which is preferably of circular croea- 
aection es seen in plan view. With this arrange- $0 
rnant, the water In the chamber 10 is also caused 
to rotate around tha chamber 10 so that as the 
paddle la driven, different portions of the body of 
water m the chamber 10 move pest the paddle to 
be subjected to the carbonation action. 36 

As carbonation progressea, gas from the space 
above the water level In the chamber 10 Is 
absorbed by the water so that the gas pressure 
reduces This fs sensed by the pressure switch 44 
end, when the pressure drops below e certain 40 
level, eey a drop of E peig (0.3 bare), the valve V, is 
again opened to admit more carbon dioxide to the 
chamber 10. 

Concentrate Dispensing 4* 

The concentrate dispensing arrangement 16 
comprises three containers 46, 46 and 50 contain- 
ing concentrates of different flavours. Dip tubes 
62. 64 end 56 extend Into the respective con- 
tainers 46, 48 end 50 a! most to the bottom and are bo 
connected via respective conduits 58, 60 and 62 to 
the valve unit 18 for supplying concentrate from 
the containers to the verve unit The upper part of 
each of the containers 46, 48 end SO is connected 
by a conduit arrangement 64 to the upper part of ss 
the chamber 10. A valve V, Is located In the 
conduit arrangement 64 end is controlled by the 
solenoid S* After completion of the carbonation 
operation In the chamber 10, the verve V, Is 
opened to permit the upper parts of the con- so 
talners 46, 48 end 50 to be pressurized utilizing 
the gas In tha upper part of tha chamber 10. A 
pressure relief valve 66 connected to the conduit 
arrangement 64 limits the preseurtzation of tha 
containers 46, 48 end 50 to e predetermined m 



value, say 2 psig <0,1 bare}. Thus, each of the 
containers 46, 48 and 50 la pressurized to tha 
earn* value and thle preeeurization exerts a force 
on the concentrate in the containers which Is 
sufficient to <ispenss each concentrate from Its 
respective container. Since c on centrates have 
different viscosities, the bore of the dip tubes 55, 
54 end 56 and/or that of tha conduits 68,60, 62 is 
selected to ensure that rite required amount of 
concentrate wW be cSapertsed. Merely by way of 
example, if Coca Cote Is to be dispensed, the bore 
of the dip tube and connecting conduit may be 6 
mm. If lemonade Is to be dispensed it may be 
3 mm. If tonic is to be dispensed It may be 3 mm 
also* 

Carbonated Water Discharge and Concent rata 
Selection 

The varus unit 18, the details of which ere 
Illustrated in Rgs. 4 to 7, provides three functions. 
Rrst, ft retievee the pressure in the carbonation 
chamber 10. Second, It permits selection of which 
ofthacorioerttrateatromtheoo 
50btobeo^sper^arKirtcteper^tfi6se4e^ 
corwentrato. Thirst It dtapenses carbonated water 
from the chamber 10. 

For reaaving the pressure In the carbonation 
chamber 10, the wive unit 18 comprises an 
exhaust valve 68 which Is connected to the upper 
part erf the chamber 10 by a conduit 70 and part of 
the conduit da The exhaust valve 68 includes a 
varticaty movable valve member 68a which Is 
spring urged to Its upper, dosed position. An 
actuating lever 72 has one and 72a prvotalty 
connected to the valve member 68s for pushing 
the valve member 68e downwards to open the 
valve 68 thereby permitting gas In the upper pert 
of the chamber 10 to be exhausted to atmosphere 
through the conduits 30 end 70 and tha verve 88. 

The actuating lever 72 comprises an upper arm 
72b and e downwardly directed arm 72c The 
lever 72 la attached by a pivot 72d, Intermediate 
the ends of the upper arm 72b, to a hollow 
cylindrical sleeve 74 which is mounted for vertical 
eliding movement In an aperture in the base 10s 
of the chamber 10. The slaeve 74 forms a valve for 
permitting discharge of carbonated water from 
the chamber 10 end for this purpose hes got 
lateral openings 74a near its upper end end e 
head 74b which carries s seal 76 which engeges 
the inside surface of the bottom wall 10a of the 
chamber 10 when the sleeve 74 la In Us lower 
position so that at this time water cannot escape 
from the chamber 10. 

At completion of carbonation, the chamber 10 
Is pressurized so that the verve head 76 Is pressed 
firmly against the inside surface of the bottom 
wed 10a of the chamber 10. Consequently, If the 
downwardly directed arm 72c of the lever 72 fs 
moved to the left es shown by the arrow X In Rg. 
4, the lever 72 rotates about the pivot 72d, the 
sleeve 74 remaining stationary, so that tha valve 
68 Is opened, thus relieving the pressure in the 
chamber 10. Continued movement of the arm 72c 
in the direction of arrow X In Fig. 4 will cause the 
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lever to pivot About to end 72a, so that the sleave 
74 sHdea upwardly to the position shown in Rg. 6, 
in which position the sleeve valve 74 is opened to 
permit carbonated water to be discharged from 
the chamber 10. The actuating member 72 Is 
designed so that Its lower arm 72c Is arranged to 
be engaged by the glass 20 when placed in 
position so that ea the glass 20 Is moved to the left 
relative to the verve unit es seen In Rga 4 and 5, 
first of ell the valve 68 is opened the sleeve 74 
being held stationary by the pressure in the 
chamber 10, and thereafter, whan the pressure In 
the chamber 10 has been relieved, the sleeve 74 
moves upwardly to discharge carbonated water 
through the opening 74a and the alsave 74 into 
the glass 20. 

The valve unit 18 includes three concentrate 
tfspenslng valves 78, 80 and 82 connected 
respectively to the conduits 68, 80 and 62. The 
valves 78, 80 end 82, are of essentially identical 
construction. As seen In Rgs. 4 and 6, the verve 80 
comprises a vertically movable valve member 84 
urged downwardly by a spring 86 to the closed 
position (Fig. 4). A concentrate selector bar 88 Is 
secured to the lower and of the sleeve 74 which is 
rotatette about ha axis (Which is vertical). One 
end of the sleeve 88 carries a nob or finger grip 90 
for effecting this rotation so es to position the 
opposite end 92 beneath e selected one of the 
valves 78, 80 or 82. Rg. 6 showa the end 92 of the 
bar 88 beneath the valve 80 and Rg. 7 shows (t 
beneath the valve 82. Thus, when the sleeve 74 Is 
raised by actuation of the lever 72 so as to 
discharge carbonated water Into the glass 20, the 
selected one of the valves 78, 80 and 82 is 
engaged by the and 92 of the bar 88 so es to open 
the valve by virtue of Ha veto member 84 being 
raised. The construction of the valve member 84 
Is similar to that of sleave 74 I.e. It la hollow and Is 
provided wfth lateral apertures so that the 
selected concentrate Is discharged through the 
selected valve member 84 end through en aper- 
ture 94 In the bar 82 end into the glass 2a As 
indicated above, this cfecherge of concentrate 
takes piece due to the pressure introduced Into 
the upper parts of the concentrate containers. 

To avoid possible contamination of one con- 
centrate wfth another, separate apertures 94 may 
be provided In the bar 88 for the different valves, 
th to of course requiring appropriate positioning of 
the apertures end the verves 78, 80 and 82. 
Alternatively the aperture 94 could be sufficiently 
large to ensure that concentrate flows through the 
aperture 94 without contacting the edges thereof 
thus avoiding contamination: of course In this 
case means must be provided to ensure that the 
bar 88 engages the valve member 84 for the 
purpose of opening the associated verve. As e 
further alternative, the valve members 84 could 
have a nozzle portion which project down through 
the apertures 80 to ensure that the aperture 94 
does not become contaminated. 
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Control end Timing 

With reference to Rg. 8. a microprocessor 
controlled controller unit 100 receives power from 
a power supply 102 end has three inputs con- 
6 nected respectively to receive signers from e 
START button 104, the pressure switch 44 and a 
carbo nation time selector 106. The unit 100 has 
outputs to the solenoids S| end S* to the motor 
36 and to three Indicators 108, 110 and 112 for 

io respectively Indicating that the supply of carton 
dioxide gas Is low, that the operator of the 
machine should watt end that carbo nation has 
been completed so that a drink may be dispensed. 
As seen from Rgs, 8 and 9, upon pressing ths 

is START button 104, the WAIT Indicator 110 is 
switched on end the solenoid S, Is energized to 
open the valve V 2 and permit water to flow from 
the tank 12 Into the carbonation chamber 10. At 
the same time the verve V, opens but this Is of no 

20 functional significance at this time. Tha unft 100 Is 
arranged to maintain the valve V* open for a* 
period of 6 seconds, tha apparatus being 
designed so that during this time period the rate 
of flow of water into the chamber 10 Is sufficient 

xs that at the end of tha 6 second period the water Is 
at the required level W- The contro**r 100 then 
de^energizes the solenoid S so as to dose the 
valve V, (end also the valve V J. Tha controller 100 
then energizes the solenoid S t to open tha valve 

99 V, and permit cerbon dloxlda gee to flow Into the 
apace above the water in chamber 10. Tha 
pressure in this space Is continuously monitored 
by pressure switch 44 and tha controller 100 de~ 
energ ia aa solenoid Si to dose vatva V, when the 

as pressure reaches tha required level, say 100 peig 
&£ bars). Alternatively, if the pressure has not 
reached this level within two seconds, tha con- 
troller 100 de-energlzes tha solenoid S, to dose 
the valve V, end at the same time energizes the 

40 LOW GAS Indicator 108. The controller 100 then 
energizes the motor 36 so as to cause the water In 
the chamber 10 to be carbonated. The time for 
which the motor 38 is energized la determined by 
tha setting of the carbo nation selector 10 accord* 

45 Ing to rha degree of cerbonerjon required by the 
user. As shown In Rg. 8, tha carbonation time 
may vary from 2 to 5 seconds. As also shown In 
Rg. 9 and In Rg. 10, during the carbonation 
operation, the pressure switch 44 will from time 

so to time Indicate that the pressure In the upper pert 
of chamber 10 has reduced, say by 6 peig (03 
bars), due to absorption of carbon dioxide in tha 
water. When this occurs, tha verve V t ts reopened 
until the pressure again reaches the required 

ffi level, say 100 pel. This opening and dosing of the 
valve V, In response to the pressure switch 44 
going off end on may occur several times during 
the carbonation time. 
At the completion of the selected carbonation 

so time, adenoid is again energized, this time to 
open tha verve V, (although the verve V, also 
opens but without any effect) so that the concen- 
trate containers 48, 48 end 50 are pressurized 
utilizing the gas pressure In the chamber 10. The 

as valve V, Is held open for 2 seconds and la then 
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doeed. Thereafter, the controller energizes the 
READY Indicator 112 to that the user mey now 
dispense a drink vie the valve unit 18 ee pre- 
viously described. 

As will be understood, the quantity of water s 
contained in the chamber 10 Is preferably that 
appropriate fore single drink. 8y way of example, 
therefore, the total capacity of the chamber 10 
may be 9| fluid ounces (1.27 litres) end the 
apparatus mey be arranged so that % of this to 
capecfty is filled with water (Le to the level W) and 
K of the capecfty Is left for containing ga& In thla 
way, about 8 fluid ounces of carbonated water 
wfll be meda end dispensed each rime the 
machine Is operated. It Is possible to very from ts 
these figures. 

Modifications 

Rgs. 11 and 12 show a modified form of paddle. 
In thla modification, two pairs of vanes 120s, 1 20b ao 
and 122a end 122b are provided. Each of the 
vanes is, as shown In Rg. 11, curved forwardty In 
the direction of rotation to assist In ensuring that 
the gas Is efficiently driven down into the water. 
As seen from Rg. 12, the pair of vanes 120a end 2s 
120b Is positioned to one side of the pelr of vanes 
122a end 122b. 

Various other modrflcarJona are possible within 
the scope of the invention. For example, the 
carbonari on method described mey be utHtzed in as 
a variety of different forma of the apparatus 
Independently of the concentrate dispensing 
arrangement and the particular valve unit 18 
which have been Illustrated. 

As examples of further modifications, it is Js 
possible to vary the timing of the operations. For 
example. It Is possible to arrange that the motor 
36 be energized before the pressure In the 
chamber 10 bee reached the level set by the 
pressure switch 44. With this modification, car- *> 
Donation may begin as soon as the admission of 
carbon dioxide to the chamber 10 starts. 

As a further modification, means other then 
that Illustrated In Rgs. 4 end 6 may be provided 
for relieving the pressure In the chamber 10 m 
before discharging carbonated water; or the 
apparatus may be constructed so that discharge 
of the carbonated water takes place under 
pressure. 

Further, adjustable means, such as valves, may m 
be provided in conduits 68, 60, 62 for controlling 
or varying the amount of concentrate supplied 
Instead of providing the conduits with different 
bores as described. 

ss 

Further Embodiment 

The carbonation apparatus shown In Rgs, 13 to 
24 comprises s carbonation chamber 200 which is 
connected to a water reservoir 202 at 204. A 
carbon dioxide bottle 206 is connected to the so 
chamber 200 through a valve arrangement 208 
and a ges supply pipe 210, A valve 212 Is mounted 
at the bottom of the chamber 200 for discharging 
carbonated water end a selected concentrate 
from any one of the concantreta bottles 214, 216 ss 



end 218 which are connected to the veto 212 via 
con centra te supply lines 22a The concentrate 
battles 214, 216 end 218 mey be pressurised by 
carbon dfoxida from the chamber 200, Mowing e 
cerbonatlon operation. For this purpose, the 
bottles 214, 216 and 218 are connected to the 
chamber 200 through e gas line 222, the valve 
arrangement 208 and the gas line 210. 

The carbonation chamber 200 contains a rotor 
224, which comprises e cylindrical body 226 and 
six red let vanes 228. The rotor 224 Is mounted for 
rotation about e horizontal axis snd functions in 
the seme way as the rotor 32 described with 
reference to Rgs. 1 snd 3 to drive carbon dioxide 
in gaseous form from s carbon epoxide atmos- 
phere above the water level down Into the water 
to carbonate the water. Rotor 224 is supported In 
a drive shaft 226 which is driven by a motor 230 
mounted outside the chamber 200. Ths chamber 
200 also contains a valve 232 for control Bng the 
flow of water from the reservoir 202 Into the 
chember 200. In Rg. 14, the valve 232 is shown in 
the felly closed position which It assumes when 
1he chamber 200 has been filed with water to the 
level W end has been pressurised, m preparation 
for a cerbonetlon operation, with gea from the 
supply bottle 206. A seat 233 prevents water 
leaking along the shaft 226. L end D shown In Rg. 
14 indicate the same features es In Rg. 2 end 
should neve the seme relationship. 

The vsf^s 232 comprise s o cyttndricai sleeve 
234 which tits ctosefy within but is movable 
retabvs to e cylindrical boss 236, e disk shaped 
body 236 end a downwardly protecting stem 240 
which may engage the bottom of the chember 
200 to 8mlt downwerd movement of the vetve. A 
peg 242 Integral wtth the Inskfe of the boss 236 
engages In e slot 244 in die sleeve 234. The shape 
of the slot 244 csn be seen in Rga. 16 to 18. 

Figs. 16 to 19 show the positions which the 
valve 232 assumes during operation of the 
apparatus, In Rg. 18 the valve is shown In the 
same position as In Fig. 14 end In this Figure It can 
be seen that me vetve loin its uppermost position 
which is such that en O-ring 248 is compressed 
between the body 238 of the velve end the lower 
end surface of the boss 236 to form e ges tight 
seal, In this position, the peg 242 Is located in the 
lowermost portion of the slot 244. As already 
stated, the valve 232 assumes the position shown 
In Figs. 14 end 16 when the chamber 200 is 
pressurised with carbon dioxide. After comple- 
tion of a carbonation operation, when the 
chember 200 Is depreseurised, the weight of 
water on the vslva 232 causes it to move down- 
wardly from the position shown In Fig. 18 to that 
shown In Fig. 17 in which a horizontal abutment 
248 provided In the weU of the slot 244 rests on 
the peg 242 and thus prevents further downward 
movement of the valve 232. In the position shown 
In Rg. 17 ths valve is still closed so that water is 
prevented from entering the chember 200 from 
the reservoir 202 (although It should be under- 
stood that e smell amount of leakage mey arise). 
The verve mey be opened by rotating ft about a 



6 



11 

vertical axis from the position shown in Fig, 17 to 
that shown In Rg. 18 In which the abutment 
surface 248 Is dear of the peg 242. This rotation 
Is achieved by causing the rotor 224 to be 
momentarily rotated so that a portion 228a of 5 
one of the vanes 228 engages a further peg 248 
projecting from the side of the disk shaped body 
23a This engagement b shown in Rg. 18. After 
the valve 232 has been rotated to the position 
shown In Rg. 1& ft may fall further under the to 
weight of water until the stem 240 engages the 
bottom of the chamber 200 as shown In Rg. 19. 
In this position, the slot 244 and further slots 200 
in the sleeve 234 ere located below the boss 238 
so that water may flow Into the chamber 200 is 
through these slots. 

Ac the water approaches the level W, the valve 
232 Is caused to float upwardly until it returns to 
the position shown In Rg, 18 at which time the 
water supply Is again cut off. Thereafter, carbon 20 
dloxfda under pressure Is Introduced Into the 
chamber 200 and the valve 232 Is forced back to 
the position shown In Rg. 16. During ft* move- 
ment from the position shown in Rg. 18 to that 
shown In Rg. 16, an Inclined surface 262 in the Ms 
slot 244 engages the peg 242. thereby causing 
the valve 232 to rotate so that the peg 242 Is 
again located In the lowest part of the slot 244 
which, ae shown In Rg. 16, Is below the abut* 
ment 48 surface Z 30 

The verve arrangement 208 is novel and is 
shown In more detail in Rg. 20. It comprises e 
body 262 having a cap arrangement 254 which Is 
secured by conventional means (not shown) 
such ae screw threads to the carbon dioxide or 
bottie 206. A conventional means (not ehown) la 
provided to enable the valve arrangement 208 to 
be connected to the bottie 206 to put the Interior 
of the bottie 206 Into communication with the 
valve arrange ment 208 without significant loss of m 
carbon dioxide gas when the connection Is 
made. 

The body 252 contains a passage 266 which 
communicates via a valve 268 with the Interior of 
the bottie 206. The gee supply pipe 210 is con- 4s 
nectod to the passage 256 so that when the verve 
258 Is opened carbon dioxide gas from the bottis 
206 may be supplied to the carbonation chamber 
200. The passage 266 Is also connected via a 
passage 260 and a pipe 262 to a pressure sens* m 
ing chamber 264 one wall of which is constituted 
by a diaphragm 26a A solenoid 268 hae Its coil 
274 secured to a rod 270 of which the lower and 
engages the upper surface of the diaphragm 266 
end which is biassed downwardly by e compree- ss 
sion spring 272. The armature (not shown) of the 
solenoid 268 Is connected by a rod 278 to one 
end 278 of a lever 280. The opposite and of the 
lever 280 Is connected by e pivot 282 to a stem 
284 of a valve 288 which » located In the body $0 
260 to place the gee pipes 210 and 222 in com* 
munlcation with each other whan open. The 
valve 258 hes e stem 288 which abuts the lever 
280 at e position Intermediate Its ends. A 
pressure sensftive switch, constituted by elactri- a? 
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cat contacts 290 dlagremmeticaily shown In Rg. 
20, Is provided so as to give an electrical signal 
In response to the pleasure In the chambers 264 
reaching e value whfch is sufficientiy high to 
raise the cHephregm 268. 

The valve arrangement 208 Is such that when 
the solenoid 268 Is energized, the rod 276 la 
drawn downwardly to cause the lever 280 to 
pivot about the pivot 282 thereby opening the 
valve 268 to permit carbon dloxfda gas to be 
supplied to the carbonation chamber. The 
strength of the sprfng 272 Is such as to ensure 
that when the solenoid Is energized the rod 276 
is drawn downwardly rather than the rod 270 
being drawn upwardly against the force of the 
spring 272. The pressure In the carbonation 
chamber 200 fs sensed by the diaphragm 266 
and when this pressure hee reached a level 
sufficient for the carbonation operation to begin, 
for example 100 pelg (6V8 bare), the diaphragm 
266 la raised. Also the pressure sensitive switch 
290 opens to give e signal indicating that the 
required pressure level hee been reached. The 
upward movement of the diaphragm 266 raises 
the whole of the solenoid 268 eo that the lever 
280 la pivoted upwardly about the pivot 282 end 
the verve 268 closes under the action of the gas 
pressure In the bottle 206 and the force of the 
atom 288 against the lever 280 holds the veive 
286 in Its doted position. The carbonation oper- 
ation may now begin end, as carbon dioxide is 
absorbed Into the water in the carbonation 
chamber 200, the preseure In the chamber 200 
win decrease to some extent, permitting the 
diaphragm 266 to move downwardly so that the 
verve 258 is again opened. A balanced condition 
wfll be reached at which the verve 268 Is Just 
sufficientiy open to maintain the required 
pressure In the carbonation chamber 200 during 
the carbonation operation. 

After carbonation has been completed, the 
solenoid 268 Is de-energized. Thereafter, the 
pressure in the carbonation chamber 200, the 
gas supply pipe 210 and the passage 266 Is 
sufficient to open the valve 286 so as to 
pressurize the concentrate supply containers 214, 
216, 218. A pressure relief verve (not shown) 
limits the pressure in the containers 214, 216 and 
218 to about 2 pslg (0.1 bars). Valve 286 acts as a 
nonreturn valve ensuring pressure In the con- 
tainers 214, 216 and 218 fa not lost when the 
chamber 200 is emptied. 

The valve errengement 206 la particularly 
simple and economic to construct and therefore 
advantageous, particularly as only single 
solenoid Is needed. 

As with the previously described embodi- 
ments, carbonation is achieved In the embodi- 
ment under description by causing the rotor 224 
to be driven so that die vanes or blades 228 
move continuously end repeatedly between the 
water In the chamber 200 end the carbon dioxide 
atmosphere which Is formed above the water so 
as to drive carbon dioxide from the atmosphere 
down Into the water. Actuation of the motor 230 
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to start the carbonatlon operation Ib achieved In 
response to the signal from the pressure aensi- 
rJve switch 29a 

Discharge of carbonated water from the carbo- 
netlon chamber 200 end selection of the desired * 
concentrate from the containers 214, 216 end 218 
Is achieved by the valve 212 which Is ehown in 
more detail In Rgs. 21 to 23. 

The verve 212 comprises e homing 300 which Is 
secured to the underside of the cancelation to 
chamber 200 end includes a sleeve 302 In which a 
cylindrical valve member 304 Is mounted for 
vertical eliding movement A valve head 306 Is 
secured to the top of the cylindrical valve member 
304end engages the Inside surface of the bottom is 
of the chamber 200 when In the closed position to 
prevent discharge of water from the one mber 200, 
this position being shown in Hg. 22. As shown In 
Rg. 23, the valve member 304 may be raised to fca 
open position In which water may be discharged io 
from the chamber 200 by passing through aper- 
tures 308 end then downwardly through the 
Interior of the cylindrical valve member 304 
exiting via the open bottom end of member 304. 
_ An actuating lever 310 fe prvotabie as shown In 26 
Rg. 23 for raising the valve member 304 to the 
open position. The lever 310 b located in position 
by e spindle 312 projecting downwardly from the 
valve head 306 through an aperture 314 In the 
lever 310. The eperture 314 Is sufficiently large so 
relative to the spindle 312 to permit the pivoting 
movement of the lever 310. An inner arcuate watt 
318 provided In the housing 300 acts as fulcrum 
for the pivoting movement of the lever 310, this 
pivoting movement being achieved by the *r 
operator pressing down on toe outer end portion 
310e of the lever 310. The lever 310 Is rotataote in 
a horizontal plane about the spindle 31 2 and can 
be pivoted to the position shown to Rg. 23 et eny 
one of three positions defined by recesses 318 40 
provided in en outer arcuate wall 320 of the 
housing 300, the outer arcuate well 320 prevent- 
ing the pivotal movement of the lever shown In 
Rg. 23 unless ft Is in register wfth one of the 
recesses 318. Stabifty is provided to the lever 310 45 
by upwardly and downwardly directed arcuate 
projections 313 and 316 which respectively 
engage the outer surface of the sleeve 302 end the 
Inner surface of the arcuate wall 31 a 

When the lever 310 fa In one of the positions so 
defined by the recesses 318, Its Inner end 310b 
engegaa a respective one of three concentrate 
selector valves 322 so that whan the lever 310 la 
pivoted ee shown In Rg. 23, the corresponding 
selector valve 322 la opened egefnat a corre- as 
spending spring 324 to permit the corresponding 
concentrate to flow into toe Interior of the hous- 
ing 300 vie the corresponding conduit 220 end e 
corresponding boss 236 associated wfth the valve 
322 for mixing with the carbonated water, the eo 
concentrate and the carbonated water falling 
from the valve arrangement 212 Into an approp- 
riate vessel such es e glass 216 (Rg. 13). The 
concentrate selector and velve arrangement illus- 
trated in Rgs. 20 to 23 Is particularly simple end m 



Inexpensive to manufacture and has Che aoVarv 
tags that the ca rbo na te d water tends to wash the 
valves 322 and their surroundings so that an 
imdaskaoie buHd up of stale corcentrsta may be 
avoided. 

The embodiment under discussion Includes a 
simplified control arrangement which will be 
described wfth reference to Rgs, 24 and 2& The 
control arrangement com prises a control circuit 
400 having as Inputs a start button 402, a stop 
button 404 and the pressure switch 290. The 
control circuit 400 has four outputs connected 
respectively to the solenoid 26$, the motor 230, 
an indication lamp 406 mounted on the exterior of 
the apparatus and a tow pressure indicator 408 
also mounted on the exterior of the apparatus. 

As can be seen from Rg. 23. when the start 
button 402 Is pressed, the motor 230 Is 
mom entarily energised to cause the rotor 224 to 
rotate eo that the vane portion 228a engages the 
peg 248 to open the valve 232 endparm^ water to 
•mar Che carbonatlon chamber 200. The 
apparatus Is constructed so that water flows Into 
the oatbo ne tfan chamber at a rata which Is such 
that It reaches the required level W by the end of e 
five second period, thie period being timed by the 
control circuit 400, At the and of thfa period, the 
control circuit 400 supplies e signal which causes 
thesoieturfd^tobetornedon to supply carbon 
dioxide to the carbonedon chamber via the valve 
268. After a short period, the csrbonatlon 
chamber reaches the required pressure and to 
response to this a eigne! le supplied by the 
Pressure switch 290 to the control circuit 400 
which turns the motor 230 on to begin the 
cerbonaoon operation, ff the required pressure la 
notraaohed within e predetermined time, the 
control drcuft scovatae the low pressure Indicator 
40a The caroortatiori operation can continue for a 
maximum period of five seconds which period Is 
timed by the control circuit 400 and begins wfth 
the signal from the pressure switch 290. The 
apparatus is arranged so that the maximum 
desired degree of carbonarJon is echiaved by the 
end of the five second period If, however, the 
user desires e lower level of carbonatlon, he can 
terminate the carbonatlon operation at any time 
by pressing the stop button. To assist the 
operator In determining when to stop the carbo- 
natlon operation, when he desires e lower level of 
carbonatlon, the control circuit 400 causae the 
Indication lamp 406 to flash at Intervals during the 
five second period In which carbonatlon Is taking 
place. Thus, by counting the number of flashes, 
the user will have an Idee of the level of carbona- 
tlon achieved. Rg. 26 Illustrates an operation in 
which carbonotJon wee determinated after two 
fleshes of the indication lamp. Altar the end of the 
five second carbonatlon period, the circuit 400 
turns the Indication lamp on for a period to 
Indiceto that carbonatlon Is complete. When the 
carbonatlon operation stops, either In response to 
actuation of the stop button 404 or In response to 
completion of tha Ave second carbonarJon period, 
the circuit 400 de-energizes the solenoid 268 and 
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motor 230. The concentrate contain era are then 
pressurized es previously described and the 
operator may rotate the lever 310 to the position 
required to select the concentrate which he 
wishes to use end then depresses the lever to * 
discharge the carbonated water and the selected 
concentrate. Of course. If desired, a further recess 
318 may be provided In the arcuate wall 320 to 
permit the operator to discharge carbonated 
water without any concentrete. to 

Thus It wW be appreciated thet the embodiment 
described with reference to Roe. 13 to 25 fa rather 
simpler than the earlier described embodiment 
end may be manufactured more economically. 
The various numerical data given In connection u 
with the earlier embodiment for speed of rotation 
of the rotor, gas pressures, eta, may be ell 
applied to the embodiment of Hg& 13 to 25. 

Helms M 

1. Apparatus for producing carbonated water In 
relatively smell quantities far drinks, comprising a 
carbo nation chamber (10; 200) which may be 
filled with water to a predetermined level (W) x 
such that a space Is left In the chamber (10; 200) 
ebowj the water, carbon dioxide supply means 

(14, 100; 206, 400) connected to said chamber (10; 
200) for supplying carbon dioxide thereto at en 
elevated pressure, carbo rating means to mfc the mo 
carbon dioxide In Intimate contact with water, and 
discharge means (16; 2123 for discharging carbo- 
nated water from sold chamber (10; 200}, charac- 
terised in that said cerbo noting means composes 
e rotor (32; 224) mounted In said carbo notion asr 
chamber (10; 200), vane means (38, 40, 42; 120, 
122, 228} on sold rotor (32; 224} arranged to enter 
the water and said apace upon rotation of the 
rotor (32; 224) with the chamber (10; 200) filled to 
safd predetermined level (W). end drive means m 
(36; 230) operable to drive said rotor (32; 224) at e 
speed of at least In the region of 600 rpm, 

2. Apparatus according to claim 1, charac- 
terised by water supply means (12, V2; 202, 204} 

for supplying water to said chamber (1 0; 700) and * 
control means (100; 232} for automatically con- 
trolling the water supply means to All said 
chamber (10; 200) to said level (W). 

3. Apparatus according to claim Z charac- 
terised m that said control means (100) causes so 
said water supply means (12, V2) to supply water 

to said chamber for a preselected time period 
whereby seld chamber (10) Is filled to said level 
(W). 

4. Apparatus according to claim 2, cherac- a 
tarised In that said water supply means comprises 

a reservoir (202) connected to said chamber (200} 
for supplying water thereto and sekf control 
means comprises a valve (232) for controlling the 
supply of water from seid reservoir (202) to said m 
chamber (200), seld valve (232} being arranged to 
be opened by e momentary movement of said 
rotor (224) and to close In response to the level of 
water in the chamber (200). 
6. Apparatus according to claim 4, cherac- m 



tensed m that said valve (232) Is arranged to be 
engaged by the vane means (231} thereby to be 
opened by seid momentary movement of seid 
rotor (224) end Is further arranged to float on 
water in said chamber (200] thereby to dose in 
response to the water level, 

& Apparatus according to any preceding deim, 
characterised by concentrate supply means (16; 
214) for concentrated flavouring, end means (64; 
V3; 222, 286} for discharging concentrate from 
said concentrate supply means (16; 214} for mix- 
ing with seld carbonated water, 

7. Apparatus according to dalm 6, charac- 
terised In that said means (V3, 64; 286, 222) for 
discharging concentrate Is operable to supply 
carbon dioxide to said concentration supply 
means (18; 214) to causa eeld discharge of con- 
centrate. 

a Apparatus according to delm 7, charac- 
terised m that said means (64, V3; 222, 288) for 
olscherging concentrate Is operable to obtain 
carbon dioxide for supply to the concentrate 
supply means (16, 214} from the carbonatlon 
chamber (10; 200} after completion of e corb ora- 
tion operation. 

9. Apparatus according to any preceding claim, 
characterised In thet said rotor (32; 224) has ha 
axis substantially horizontal 

10* Apparatus according to claim 9 as depen- 
dent upon any of claims 2 to 5, cherecterleed In 
that the axle of the rotor (32; 221) Is below seld 
level (W). 

tl« Apparatus according to defm 9 or 10. 
charecterieed m that If O Is the deroster of the 
circle swept by the tip of the vena means upon 
rotation of the rotor end L Is the length of the 
portion of the vena means projecting above the 
water level (W) with the rotor stationary, the vene 
mesne In Its uppermost position end the 
apparatus horizontal, L is at least 6 percent of D. 

12* Apparatus according to dalm 11, charec- 
terieed In that L Is at least 12 percent of D. 

13. Apparatus according to claim 11, charac- 
terised In L Is from 12 percent to 16 percent of 0. 

14. Apparatus according to any preceding deim 
characterised In that aald vane means (38; 228) 
comprises e piureffty of vanes. 

15. Apparatus eccorotng to any preceding 
dalm, cherecterised by means (100; 400) to vary 
the time for which said drive means (36; 230) is 
actuated, to vary the degree of carbonatlon 
achieved, 

16. Apparatus according to any preceding 
deim, characterised by means (100; 400) for 
automatfcatty terminating the operation of said 
drive means (36; 230) after a predetermined time. 

17. Apparatus according to deim 16, charac- 
terised by manually operable stop means (404} 
for terminating the operation of said drive means 
(36; 230) before the and of said predetermined 
time. 

18. Apparatus according to dalm 16, charac- 
terised by means (106) for selecting one of a 
plurality of different sekf predetermined times, for 
selecting the degree of carbonation achieved. 
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19. Apparatus according & any preceding 
claim, characterised by means (44; 290) for con- 
trolling the pressure of said carton dioxide in said 
spec* to be within a range 60 pafg (4,1 bars) to 140 

prig (93 bam). r 

20. Apparatus according to claim 19, charac- 
terised in that safd pressure control means (44; 
290) Is operative to maintain said pressure at 
approximately 100 paig (63 bare). 

21. Apparatus according to any preceding u> 
claim, characterised In that operation of raid drive 
means (36; 230) for a period of no more than five 
seconds achieves carbo nation. 

22. Apparatus according to any preceding 
claim, characterised that said drive means (36; ts 
230) Is operable to rotate said rotor (32; 224) at at 
toast 1,000 rpm. 

23. Apparatus according to claim 22, charac- 
terised In that sakJ drive means (36; 230) is 
operable to rotate said rotor (32; 224) at from 20 
1,000 to 1,500 rpm. 

24. Apparatus according to any of claims 1 to 
21, characterised In that said drive means (36; 
230] Is operable to rotate said rotor (32; 224) at 
fnom 500 to 2,000 rpm. x 

25. Apparatus according to any preceding 
claim, characterised In that said carbo nation 
chamber (10; 200) contains not more then about 1 
litre (about 8 fluid ounces) when fitted to said level 

(W). *, 

26. Apparatus according Id any preceding 
claim, characterised In that said carbonation 
chamber (10; 200) is filled to about five sixths of 
to capacity when filled to said level (VV). 

27. Apparatus according to any of ciaime 2 to 6 « 
or any daim as dependent thereon, characterised 

by cycle control mesne (100; 400} operable in 
response to e start signet to cause said apparatus 
to perform e carbonation cycle In whteh said 
water supply means (12, V2; 202, 204) supplies * 
water to All aaid chamber (10; 200) to said 
predetermined level (W) with said chamber (10; 
9)0) unpressurlsed and thereafter aaid carbon 
dioxide supply means (14; 206) fs caused to 
supply carbon dioxide to aaid chamber (10; 200) * 
to fill said spece at said elevated pressure, said 
cycle control means (100; 400) also actuating said 
drive means (36; 230) to causa said rotor (32; 224) 
to be driven at said speed to effect carbonation. 

28. Apparatus according to claim 27, cherec- so 
tertoed In that said cycle control means (100; 400) 
activates said drive means (36; 230) to begin 
carbonation after said space has been fined with 
carbon dioxide to said elevated pressure. 

29. Apparatus according to any of claims 6 to 8 58 
end according to claim 28, characterised in that 

said cycle control means (100; 400) is further 
operable to activate said means (64, V3; 222, 288) 
for discharging concentrate after completion of 
carbonado n» 00 

30. Apparatus according to any preceding 
claim, characterised In that said rotor (32; 224) is 
disposed eccentrically In said carbonation 
chamber (10; 200). 



Peteotsnspruche 

1. Vorrtchtung sir HerstaJtung von faohlartaftu- 
rehaltigem Wesser In reteov ftieJnen Mengen fOr 
Getrinka, mft einer Kamme? zum Vereetzen mrt 
Kortiensaure (10; 200), da mk Wasser bfs zu 
alnem beeb'mmten Wasseratand (W) gefum 
warden kann, so daft eft Reum In der Kammer 
(10; 200} oberhaab das Waseers fraibteibt alnar 
Kohlandloxld^ufuhrefnrlchtung (14, 100; 206V 
400), die mlt der Kammer (10; 200) verbunden 1st, 
urn dleser Kohiandlccdd unter erhdhtem Chuck 
zuzufOhren, efner Bnrtehtung zum Versetzen mlt 
Korriensaure, urn das Kohlendiaxid In engem 
Kontakt mlt dam Wesser zu vermlschen, und 
einer Abgab oow tf l ohtu ng (18; 212) zum Abgeben 
das mit Kohlensfture versetzten Wessons aus der 
Kammer (10; 200), dadUfch gakennzeJcrmet, daft 
d*a Bnrfchtung zum Versetzen mlt KoWerwfture 
elnan Rotor (32; 224) auftveJet der In der Kammer 
(10; 200) zum Versetzen mft KoMens&ure enge- 
brecht 1st sine SchaufMainrichtung (38, 40, 42; 
120, 122, 2283 am Rotor (32; 224), die so ange- 
otdrtetlst,daflsfolnde«Wasaerundfoden Reum 
tnfolge der Orehung das Rotors (32; 224] elntrttt, 
wobei ale Kammer (10; 200) bis zum vorbeetimnv 
ten Wesserstand (W) gefuft 1st und einer 
Antrlabselnrtchtung (36; 230), die zum Antrelben 
dee Rotors (32; 224) mlt einer Drehzahl betrelbbar 
1st, die mlndestens fm Berefch von 500 U/mm 

M ,mt 

Mogc 

2. Vorrtchtung nech Anspruch 1, gefesnnzafch- 
net durch etne Wasser^CuYJhrea^ricrming (12, V2; 
202, 20«1 zum ZufQhren von Wesser zur Kammer 
(10; 200), und eJne SteuereJnrichtung (10; 232) 
zum autometischen Stauam der Wasaer-Zufuhr- 
ofnrichtung zum RWan der Kammer (10; 200) bfa 
zum genanntan Waesarstand (W). 

3. Vorrtchtung nech Anspruch 2, dadurch 
gekermzelchnet, deft die Stsuaralnrlchtung (100) 
da Waeser-Zufuhrelnffchtung (12, V2) varan laftt, 
Wasser In dla Kammer wAhrend elnes vorgewdh I- 
ten Zettraumee elnzuspeisen, wodurch die Kam- 
mer (10) bis zum genanriten Wesserstand (W) 
gefttlt wW. 

4. Vorrtchtung nach Anapruch 2, dadurch 
g akerm zetehnet, daft die Wasaer-Zufuhrainrich- 
tung einen Vorretsbehdtter (202) eufwelst der mft 
der Kammer (200) verb und an 1st, urn dleser Was- 
ear zuzufOhren, und daft die Steuerefnrichtung eln 
Ventrl (232) zum Stauam der Zufuhr des Wassers 
aus dem Vorratabehiltar (202) zur Kammer (200) 
eufwelst wobei daa Van til (232) so engeordnat 
1st, daft ea durch sine kurzzaitige Bawegung daa 
Rotors (224) fiffhet und in Abhingigkatt vom 
Wasseratand des Wassers In der Kammer (200) 
achfiaflt 

6. Vorrichtung nach Anspruch 4, dadurch 
gekennzeichnat, daS das Ventll (232) zum Elngrtff 
mlt der Schaufaielnrichtung (228) elngerichtet 1st, 
um hfardurch durch die kurzzaitige Bawegung daa 
Rotors (224) gedffoet zu warden, und femer so 
engeordnat 1st, daft ee auf dam Wesser In dsr 
Kammer (200) aufschwfmrnt, um In Abhftngfgkett 
vom Wesserstand dee Wassers zu schtteften. 
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6. Vorrichtung nach fedam vorangehenden 
Anapruch, gefcBnnzeJchnet durch elne Konzerrtrat- 
ZufuhreSnrichtung (16; 214} ffOr konzentrterte 
Gaachmec fc s stoffo , und elne Elnrichtung (64; V3; 

222, 286) zum Abgeben von Konzentrat ens der $ 
Konzantrat-ZufuhfBln rfchtung (16; 214) zur Vermi- 
whung mlt dem mft Kohlensfture vereetzten Was- 
Mr. 

7. Vorrichtung nach Anspruch 6, dadurch 
gakannzefchnet, daS dla Elnrichtung (V3, 84; 286, to 
222) zum Abgeben das Konzantrats betreib bar 1st 

urn KohlerxfioxW zu der Konzentratione^ufuhr- 
efnricrming (16; 214) zuzufOhran, urn die Abgabe 
das Konzantratt zu varanlesaen, 

8. Vorrichtung nach Anapruch 7, dadurch is 
gakannzoichnat, deB dla Bnrichtung (64, V3; 222, 

286) zum Abgeben das Konzentreta betrafebar let 
urn Kohlendkatd zur Zufuhr an die Konzentrat- 
Zufuhralnrichtung (16, 214) aua dec Rammer (10; 
200} zum Vemetzen mft Kohtensaure nach Fertig- to 
stollung ainae Vonpangs dea Versatzens mft Koh- 
lanaaure zu arhattan. 

9l Vorrichtung nach Jedem vorangahanden 
Anapruch, dadunch gekennzeichnet deft dar Rotor 
(32; 224) seine Ac hie lm weaentffchan horizontal & 
eufwefat 

10. Vorrichtung nach Anapruch 9, sowelt abhan- 
glg von fadam dar AnaprOche 2 bla 6, dadurch 
gekennzefchnet daft die Achae daa Rotors (32; 

221) untar dem ganannten Waaaaratand (W) llagt 30 

11. Vorrichtung nach Anapruch 9 odar 10, 
dadurch gakannzefchnet dafi dann, wenn 0 dar 
Durchmesser daa Krelses 1st, dar von der Spitz* 
der SchauWsf nrfcbtung fafotge der Draining dea 
Rotors baachrleben wfrd, und L dla Lftnge daa m 
Abechnttta dar Schaufeleinrlchtung 1st die Ober 

den WasaarBpiegel (W) daa Waaaars bai ruhendam 
Rotor Gberateht wo be I eich dla Schaufeletorich- 
tung in ihrer obersten Lege und da Vorrichtung 
horizontal befindet, L mlndastsns S% von Dial 40 

12. Vorrichtung nach Anapruch 11, dadurch 
gekennzefchnet daft I mlndeetena 12% von D fat. 

13. Vorrichtung nach Anapruch 11, dadurch 
gafcennzefchnat daB L von 12% bla 15% von Diet 

14. Vorrichtung nach Jadem vorangahanden m 
Anapruch, dadurch gefcennzeichnet daB dte 
Schaufalalnrlchtung (38; 228) mehrere Schaufefn 
aufwaiat 

15. Vorrichtung nach (edam vorangahanden 
Anapruch, gekannzalchnet dutch efne Emrichtung ao 
(100; 400) zum An darn der Zeft wfthrand walcher 

die Antrt abaelnrichtung (38; 230) betfltigt wfrd, um 
das MaB der erralchten Verselzung mlt Kohterv 
aflure zu venferen. 

16. Vorrichtung nach jadarn vorangahanden sb 
Anapruch, gakermzefch net durch elne Elnrtchtung 
(100; 400] zum autometiachen 8aenden dea 8atrte- 

bee der Antriabaeiniichtung (36; 230) nach elner 
vorbaatlmmten Zeft 

17. Vorrichtung nach Anspruch 16, getennzeich- ao 
net durch atne von Hand betfl tigbare Stoppein rich- 
tung (404) zum Baanden dea Batriabes der 
Antri abaelnrichtung (36; 230} vor dem Ende dar 
vorbestimmten Zeft 

1 8. Vorrichtung nach Anapruch 1 6, gekennzetoh- es 



net durch efne Elnrtchtung (106) zum Auewihlen 
einar aua elner Anzahl untBraohladticher vorbe- 
atimmter ZaKen, um daa MaB dar erralchten 
Versetzung mtt Kohfensaure zu wflfcten. 

1& Vorrichtung nach Jedem vorangahendan 
Anapruch, gekennzeichnet durch eina Elnrichtung 
(44; 290} zum Steuam daa Druckes dea Kohlendlo- 
xids lm Reum, ao daB ar innarhalb elnea Serelches 
von 60 palg (4,1 bar) bla 140 pelg (9,6 bar) llagt 

2a Vorrichtung nach Anspruch 19, dadurch 
gekennzeichnet daB die DruckateueraCnrichtung 
(99; 290) wirkaam let um dan Druck bef etwa 100 
palg (618 bar) zu heitan. 

21. Vorrichtung nach jedem vorangahanden 
Anapruch, dadurch gekennzeichnet daB der 
Batrlab der Antrtabaelnrtchtung (38; 230} wahrand 
alnaa Zertrauma von nlcht mehr aia 6 Sakunden 
daa Varaatzen mlt Kohlensaure erreictrt 

22. Vorrichtung nach Jadarn vorangehanden 
Anapruch, dadurch gefcennzeichnet, dafi din 
Antriabeeinricrrtung (36; 230} zum Orahan dea 
Rotors (32; 224) mit mmdeatane 1000 U/mln 
betrafcbar art. 

23, Vorrichtung nach Anapruch 22, dadurch 
gefaannzefchnet, daB die Antrtabsef nrfchtung (36; 
230) zum Dreben daa Rotors 132; 224) mit von 1000 
Ms 1600 U/mfn betrefcbar Iat 

24, Vorrichtung nach Jedem dar AnaprOche 1 bla 
21, dadurch gefcennzeichnet, daB die Antrlebealn- 
rlchtung (36; 230) zur Draining dea Rotors (32; 224} 
mtt von 500 bb 2000 U/mfn betrelbbar 1st 

26. Vorrichtung nach jadarn vorangahanden 
Anapruch, dadurch gefcennzeichnet, dafi die Kam- 
mar (10; 200) zum Veraatzan mlt Kohlanaaure nlcht 
mehr aia etwa 1 I <«twa 8 fluid ounces) anthalt 
warm ale bis zum ganannten Waaaeratand (W) 
gefQIft 1st 

26. Vorrichtung nach Jedem vorangahendan 
Anapruch, dadurch gakannzefchnet deB die Kam- 
mar (10; 200} zum Varaatzen mlt Kohlanaaure bte 
zu etwa 6r6 Ihrer KepazJtftt gefOftt 1st, wenn ale bis 
zum ganannten Waaaaratand (W) gefQItt 1st 

27. Vorrichtung nach Jadarn dar AneprOche 2 Wa 
5 Oder Jedem Anspruch, eowett ar hiervon abhftn- 
gtg iat gekannzalchnet durch elne Zytius-Stsuer- 
elnrtchtung (100; 400), dU in Abhingfgtelt von 
elnem Startslgnai batreJbber 1st, um die Vorrich- 
tung zu verartfassen, elnen Zyidus des Veraeteens 
mlt Kohlanafiure durchzufOhrar^ bet dam dla Was- 
aer-Zufuhrelnrichtung (12, V2; 202, 204) Waaser 
zufOhrt um die Kammar (10; 200) bfa zum vorbe- 
stimmten Waaaeratand (W) zu fOHan, wobel die 
Kammar (10; 200} nicht untar Druck ateht und 
nachfolgend dla Kohiendtoxid-Zufuhreinrfchtung 
(14; 206) verentaBt wird, Kohtencftcodd der Kam- 
mar (10; 200) zuzufuhren, um dan Reum mlt dam 
ganannten erhfthten Druck zu fffltan, wobel die 
ZyMua^eueremrlchojng (100; 400) auch die 
Antriabaeiniichtung (36; 230) betfltigt um den 
Rotor (32; 224) zu varan lessen, bar dar ganannten 
DrehzaM engetrieban zu warden, um des Verse*- 
zen mft Kohlenaflure zu bewtrken. 

28. Vorrichtung nach Anspruch 27, dadurch 
gakennzaichnetdaB dieZyidue-Stauerelnrlchtung 
(100; 400) die Antrlebaalnrichtung (36; 230] ektf- 
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vfert, urn das Venetian mft Kohlensaurezu begln- 
nan, rtechdem der Reurn mft Kohtendkixfd bfs 
zum genannten arhfihten Druck gefOItt wurde. 

29. Vorrtchtung nach Jodem der Artspruchs 6 
bfs 6 und nach Anspruch 28, dedurch gekann- 6 
zeknnm, daB die Zytius-Steif erein rlchtung (100; 
400) femer Aim AttMeren der Eta rtchtung (64, 
V3; 22% 286) betreibber 1st um das Konzentrat 
nach Fertfgatellung des Versetzens mlt Kohlerv 
afcure abzugsben. w 

3a Vomchtung nach [edern vorangehenden 
Anaprucrw dedurch gefcsnnzefchnet deft der 
Rotor (32; 224] exzentrtech In der Kammer (10; 
200) zum Versetzan rntt Kohlensaure angeordnet 
^ is 

Revandleatfons 

1. Dtepoaftff de production d'eau gezeuse en 
quantity retatrvement petite pour bolssons, corn- 20 
prenent una chambre de saturation a gaz carbon)- 
qua tgez&flcation) (10, 200) pouvant etre rempHe 
d'eau Jusqu'a un niveau pnWetarrrrfn6 (W) de 
faoon qu'un espace soft latesa* libra dans la cham- 
bre (10, 200) au-dessus de I'eau, dee moyene « 
c^ali mentation en gax carbon (qua (14, 100; 
400) relies a la chambre (10, 200) pour fournfr du 
gas carbonlqua a calia-ci sous una presafon 6to- 
vee, daa rnoyens da saturation a gaz carbonlque . 
pour mdtanger fntimemant le gaz carbonlque I so 
I'eau, et das moyene da decharge (18. 212) pour 
decherger I'eau carbonatae de la chambre (10, 
200), dlaposfttt carecteris^ en ce que las rnoyens 
de saturation comprennent un rotor (32, 224) 
mont* dans le chambre (10, 200L daa rnoyens de x 
palettes (38, 40, 42; 120, 122, 228) monteas sur le 
rotor (32, 224) pour penetrer dans I'eau et dans 
respace stall eu-desaus de I'eau lorsqu'on felt 
tourner le rotor (32, 224) et lorsque la chambre 
(10, 200} set remplle jusqu'au niveau prodtor- m 
mine* (W), et das moyene cfentralnament (36, 230) 
servant a entretner le rotor (32, 224) a une vitesse 
ee altuant au mofns dans la zone de 600 tours/ 
minute. 

Z Dfeposfttf eelon la revendkatfon 1, caractS- * 
rise" en ce qu*ll comprand des moyene tfallroenta- 
tion d'eau (1Z V2; 202, 204) pour fournfr da I'eau 
a la chambre |10, 200) et daa rnoyens de com- 
mando (100, 232) pour commander eutomatique- 
ment lea rnoyens <feli mentation d'eau de eo 
manlere a remplir la chambre (10, 200) jusqu'au 
niveau (W). 

3- Dlsposltrf salon la revindication 2, caracte- 
rise an ca que les rnoyens de commends (100) 
commandent les rnoyens d'allmentation d'eau es 
(12, V2] pour qtrlla fourrtissent de I'eau a la 
chambre pendent une pen ode de temps prodetar- 
mfnee de facon que la chambre (10) soft nemptie 
jusqu'au niveau (W). 

4. Dfsposftif salon la revendicatlon 2, carecte- 50 
ried en ce que les rnoyens cfetimentatfon d'eau 
comprennent un reservoir (202) rattf a le chambre 
(200) pour fournfr de I'eau a celle-ci, et en ce que 
lee rnoyens de commende comprennent une eou- 
pape (232) pour commander raJ (mentation d'eau 55 



du reservoir (203 vara la chambre (200), la sou- 
pepe (232) tent morttse de manlere & s'ouvrtr 
sous faction d'un mouvement momentary du 
rotor (224), et a as farmer en fonction du niveau 
oTeeu dans la chambre (200). 

5. Waposkrf salon le ravencicatSon 4, carecte- 
rW en ce que la sou pepe (232) eat oTaposee de 
manlere a venlr en contact a vac les rnoyens de 
palettes (228) pour a'ouvrlr atari sous Taction du 
mouvement momentan* du rotor (224), et ae 
trouve en outre dbposee de manlere a fl otter but 
I'eau corrtenue dans la chambre (200) pour ea 
farmer alnsl en reponse au nlveeu d'eau. 

6. DmpoaJtff salon Tune quetoonque des reven- 
dlcationa precedsrttea, carect6rla6 en ce qu'll 
comprand daa moyans d'allmentation en prodult 
coTicentrt (16, 214) pour fournfr un art ma 
conosntnfi, et des rnoyens (84, V3; 222, 286) pour 
decherger le prodult concentre* provanant das 
moyene d'allmentation an prodult o oncentre) (16, 
214) de menlera a le rneiengerd l r aau carbonate*. 

7. Dlsposltrf salon la revindication 6, carads- 
rist en ee qua lee moyene (V3, 64; 286, 222) pour 
decherger le prodult conoentnl pauvewfoncbon- 
ner pour fournfr du gaz oarbontque aux moyans 
d*etfmerrtation en prodult conoantnl (16, 214) de 
manlere a produire cette dttrfbuoon du prodult 
concentre. 

& Dfsposltrf salon la revendicatlon 7, cersotf- 
rts6 en ca que les moyene (64, V3; 222, 286) pour 
decherger le prodult concentre" pauvant fonction- 
nor pour obtenlr du gaz carbonlque provenant de 
la chambre de g^lfk^lon (10, 200) de rnan^ a 
le toumfcr aux rnoyens cfotf mentation en prodult 
ccmcentr* (16; 21 4j apnea le fin cfune operation de 
saturation a gaz carbonlqua. 

9. Ofspostttf salon Tune quelconque des revetv 
creations preo&entBs, caracteVise' en ce que Taxe 
du rotor (32, 224) eat eseentlef lement horlsontal. 

1a Dfsposftif salon la revendicatlon 9, depen- 
dant de fune quelconque daa rave nd (cations 2 a 
6, carect6r1s6 en ce que I'axa du rotor (32, 221 ) est 
srtui au-dessous du niveau (W)« 

11. DfaposMf salon r unequal conqua dee revert- 
creations 8 et 10, osracoSrfse* en ce que si O est le 
diamatre du oercte baley^ par le bout daa palettes 
lorsqu'on faft tourner le rotor, et af L eat la 
longueur da la pertfe des palettes dapassant au- 
deseus du niveau d'eau (W) lorsque le rotor est 
immobile, lorsque les palettes sort dens leur 
position heuta maximum at lorsque I'apparett eat 
horizontal, L represente elors au rnokis 6% da D. 

12. Wspositff salon la ravendlcatjon 11. caracta- 
rM en ca qua L reoresente eu molns 12% de 0, 

13. Dtepoarjf salon le revendteation 11, caracte* 
ns4 en ce que L est oompns entra 12% et16% de 
D. 

14. Dlsposltrf salon I'une quelconque des raven- 
dlcatlons preoa^dantaa, csractdruaj en ce que ceful* 
cl comprand un certain nombra da palettes (38, 
228). 

1 6. Dlsposltrf salon I'une queiconqua das raven- 
dicabons preoadentea, caractAriaa an ce qull 
comprand des moyene (100, 400) pour fairs varfer 
la tempo pendant tequei les moyene d'entralne- 
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mem (36, 230) sont ectfonnes, de manias ft 
Wm verier lo degna da saturation ft gar car* 
bonlque obtsnu. 

IB. DiaposHtf eelon I'une quelconque doe 
revandlcations precadentes, cararterlsft en oe 
qu'll comprand daa mover® (100, 400) pour 
stopper automatiquement le fonctionnernent 
das moyens d'emratnamant (36, 230} au bout 
<f un temps predetermined 

17. Dfsposftif salon b revendication 1a w 
csracbSriBe* on ce qu'il comprand das mo yens 
d'erret manoeuvrebles manuallement (404) 
pour stopper le function nement daa moyana 
d'entretnarnent (36, 230) avanl la fin du 
temps predetermine. is 

18. Dlaposftff salon la revendication 16. 
carseterla6 en ce quit comprand das moyana 
(106) pour salectfonnar Tun de ptusJeurs 
temps predetermine* drfferents, da men for a ft 
selection ner le dagrt da saturation ft gez car- » 
bonlque obtsnu. 

1a Dfsposltff aalon I'une quelconque daa 
revendfcatjons prftcftdentes, caracrtriaG en ce 
qu'il comprand das moyana (44, 290} pour 
commander la presslon du gaz carbonique 25 
dans fespece aftue* eu-dessus de reau, da 
fecon qua catte presslon sa ettue dans una 
piaffe de 4*1 bars (00 pslg} ft 9,6 bars (140 
pelg). 

20. Dlaposftlf aelon la revendication 19, so 
caractftrisft an oe qua lea moyana de corn- 
manda da praoston (44, 290) pauvant fonc- 
tfonner pour metatenlr la presslon ft environ 

64 bam (100 prig). 

21. DiaposHtf salon Tuna queflconque dea w 
revendicattona precedentes, caracten'sft an ce 

qua la fonctionnernent daa moyens d'erttrat- 
nement (36, 230) pendent una pinoda da 
temps no de* peasant pea dnq seconds*, per- 
met d'obtenir la saturation ft gaz carbonique. 49 

22. DisposWf aalon Tuna qualconqua des 
ravandlcatfons pr4c6dantes, caract6risft en ce 
qua las moyana d'antrstnement (36, 230) pau- 
vant fonctfonner pour fefre tournar le rotor 

(32, 224) ft au molna 1000 toura par minute. m 

23. DtaposrOf aalon la revendication 22, 
oaracterhft en ce que las moyana d'entratne- 
ment (3& 230) peuvent fbnctlonner pour fairs 
toumer le rotor (32, 224} antra 1000 et 1500 
tours par minute. so 

24. Dlaposftlf aelon Tune qualconqua des 
revendlcatJons 1 ft 21, caractenaft an ce que 
lea moyens d'entrainament (36, 230) peuvent 
fbnctlonner pour fairs toumer le rotor (32, 

224) entre 500 et 2000 tours par minute. ss 



2$. Dtsposttf salon Tune quetconque des 
revefKflcations precedentes, oar a ct an sft en ce 
que la chambre de saturation ft gez carboni- 
que (10, 200} ne corrtfent pas plus d*anviron 
1 Btre (environ 6 onoaa de fluide) lorsqu'efle 
est rampfe* Juaqu'au niveau (W). 

26. DtsposTOf aelon Tune qualconqua des 
revenolcatlana precftdsntae, carectftrlsft en ce 
que la chambre (10, 200} est remplla Jusqu'ft 
environ dnq sbtfemea da aa capacity k>n> 
qu'efle est remplla jusqu'eu niveau <W). 

27. DteposWf aelon rune quelconque des 
revendicationa 2 ft 6 ou selon Tune quelcon- 
que des revendlcatJons dependant da cedes- 
d, carsctense' en ce qu'il comprand des 
moyana de commande da cycle (100, 400) 
pouvant fonctfonner en reponse ft un signal 
de demarrage pour fairs off actus r au dispose 
ttf un cyda de saturation ft gar carbonique 
dans toque! las moyens d'all mentation d'aau 
(12, V2; 202, 204} fournlssent de reau pour 
rernpilr la chambre (10, 200) Jusqu'au niveau 
pftdstormlnft (W) tondta que catte chambre 
(10, 200) est dtompreesee, puis enauke pour 
fato fonctfonner las moyens d*aiimentstion 
en gez carbonique (14, 206) de m enters ft 
foumir du gaz carbonique ft la chambre (10, 
200) pour rsmpllr le volume sous presslon 
olevfte, lea moyana de commande de cyde 
(100, 400} Islsent agalement fonctfonner lea 
moyens d'entrainament (36, 230} pour fair* 
tDumer le rotor (32, 224) ft sa vftesse per- 
mettant d*affsctuar le saturation ft gaz carbo- 
nique. 

28. Dfsposttlf selon la revendication 27. 
caraaft r fsft en os que lee moyana de com- 
mands da cyda (100, 400) font fonctfonner 
lee moyens d*entretn*ment (30, 230} pour 
derrtarnsr la saturation ft gaz carbonique 
apnea que le volume alt fttft rem pi ( de gaz 
carbonique Jusqu'ft la presslon elavee voukte* 

29. DtsposJtff selon I'une quelconque dea 
revendication s 0 ft 6 et selon la revendication 
28, caractfttfsft en ce que lea moyana de 
commande de cyde (100, 400) peuvent en 
outre fonctfonner pour ectlonner lea moyens 
(64, V3; 222, 286) destines ft dechargsr la 
produit concent n$ aprfta la fin de la satura- 
tion ft gaz carbonique. 

3a Diaposftif selon Tuna quelconque dea 
revandications precedantea, ca recta" rise en ca 
qua le rotor (32, 224] est monte excentrique- 
mant dans la chambre de saturation ft gaz 
carbonique (10, 200). 
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